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Cottonseed stored in carbon dioxide at 130/0 moisture and 90°F.. temperature had no viable
seed after six months. In contrast, cottonseed stored in carbon dioxide at 7% moisture
and 70'F. temperature had 99% viable seed after 10 years.
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(;ottonseed Storage In Various Gases
Under Controlled TeUlperature
And Moisture
By D. M. Simpson1
INTRODUCTION
In breeding and genetic studies with cotton, there is need to
maintain the vitality of small lots of seed for longer periods than
ordinarily are possible in air-dry storage. In past years, much
valuable germ plasm has been lost through improper storage of
seed, and breeders now resort to growing new generations at fre-
quent intervals to maintain stocks for possible future use. To
prevent rapid deterioration in storage and the consequent necessity
for frequent replanting, special means are warranted for. control of
the environmental factors affecting longevity of seed.
Physiologists agree that respiration is a normal function of living
seed and that if respiration ceases the seeds will soon die. The
popular concept of the continuous life processes in a near-dormant
seed follows closely that outlined by Babcock (1): limited respira-
tion manifested by an absorption of free oxygen, an evolution of
carbon dioxide, the production of water, and a consequent loss of
dry matter. The factors involved in seed vitality, however, appear
to be much more complex than the normal processes occuring in
aerobic respiration.
Loss of vitality in stored seed has been variously attributed to:
1, respiration, either aerobic or anaerobic, and consequent loss of
dry matter (1); 2, loss of enzyme activity (8) (5); and 3, slow
coagulation of the proteins in the plasma of the embryo (3). In
all of these processes, the rapidity of the reactions and the con-
sequent effect on longevity is directly related to the moisture con-
tent and temperature of the stored seed. There is general agree-
ment that if moisture content is low, seeds can withstand high
temperature without rapid deterioration and, if the temperature
is kept low, they are tolerant of high moisture; but both tempera-
ture and moisture cannot be high without rapid deterioration.
In storage experiments with corn sealed for 5 years in atmos-
pheres of air, oxygen, carbon dioxide, and nitrogen, Sayre (9)
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found no deterioration in samples stored at temperatures of 3°C.
and -25°C. At a higher storage temperature (30°C.), deteriora-
tion was evident in all samples after 3 years' storage, but was more
pronounced in oxygen and nitrogen atmospheres than in air or car-
bon dioxide. From these results, Sayre questions the generally
accepted theory that free oxygen is necessary for continued vitality
of stored seed and states that " ... it may be that respiration is a
detriment to the longevity of seeds and that any external or environ-
mental condition which will decrease respiration will lengthen the
life of seeds."
Experiments by the author (10) (11) have shown that rela-
tively dry cottonseed may be stored safely for more than 10 years
in sealed containers and that within the limits of these experiments
aeration has not been essential for prolongation of the life of stored
seeds. No data have been noted in the literature showing that
exclusion of free oxygen has hastened the death of stored seeds.
There is some evidence, however, that reduced oxygen supply re-
sulting from sealing has contributed to seed longevity (12).
The present experiment was planned to test the effect of
increased oxygen supply on the longevity of cottonseed as well as
the effect of excluding free oxygen by storing in inert gases. If the
loss of seed viability is due to oxidation through respiratory pro-
cesses, the rate of deterioration should be affected by the amount of
oxygen available within the storage container.
METHODS OF STORAGE
The cottonseed for this experiment was harvested and ginned
in the fall of 1940 and was kept in bags in a dry, well-ventilated seed
house until the experiment was set up in May, 1941. Initial tests
showed that the seed contained approximately 10% moisture and
germinated 97%. The seed was thoroughly mixed and divided
into two lots. One lot was sun-dried to reduce the moisture content
of the seed to approximately 7%. Water was added to the other
lot to increase the moisture content to approximately 13%. After
the desired moisture levels were obtained, the seed was placed in
pint milk bottles and tightly closed with cork stoppers. The cork
was pressed down below the rim of the bottle, leaving space for a
heavy paraffin seal.
The gases used for storage were air, oxygen, carbon dioxide,
and nitrogen. The bottles to be sealed in normal air were completed
for storage by filling the space over the cork with melted paraffin.
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After the paraffin solidified, the top of each bottle was dipped
several times in melted paraffin to complete the seal. The bottles
in which a change in gas was desired were treated as follows:
Two syringe needles, one attached to a vacuum line and the other
attached to a tube of the desired gas, were inserted into the bottle
by piercing the cork stopper. The air in the bottle was first
exhausted by means of the vacuum. The desired gas was then
released into the bottle. In order to wash the bottle free of un-
desired atmosphere, the process of exhausting and refilling the
bottle was done twice before the final filling with the desired gas.
When the gas interchange was completed, the pressure within the
bottle was brought essentially to that of the outside amospheric
pressure as indicated by the incipient expansion of a rubber bal-
loon connected in the line. Melted paraffin was poured over the
cork and the needles removed through the melted paraffin. In
this way, mixture of the gas within the bottle with the outside air
was prevented.
As the bottles were prepared, a portion of each sub-lot was
placed in storage at 90°F. and another portion at 70°F. The seed
was prepared and placed in storage in May, 1941. Sufficient samples
of each sub-lot were prepared to provide samples for several years.
The entire series comprised 380 bottles. Each bottle contained
approximately 100 grams of seed. The total volume of the pint
milk bottle coniainer is 450 cc. The specific gravity of the seed was
determined as 1.052. The volume of gas in each bottle was, there-
fore, approximately 355 cc.
EXPERIMENTAL RESULTS
The first examination of the samples was made after storage
for approximately 6 months and thereafter at 6-month intervals
for 3% years. After 31;2 years, samples were not available in the
sub-lots stored with 13% moisture or at 90°F. temperature, but
samples with 7% moisture and 70°F. storage temperature were
held in reserve and examined after 8 and 10 years' storage. At
each sampling date, data were obtained from duplicate samples on
gas pressure within the container, weight of free carbon dioxide
within the container, and seed germination. Chemical analyses
were made on seed stored for 2%,31;2, and 10 years.
Gas Pressure
In setting up this experiment, the seed had been sealed with the
various gases at normal atmospheric pressure. No appreciable
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change in gas pressure within the containers was anticipated. At
the first sampling date, however, negative pressure2 was noted in
the first few samples opened and manometer readings of pressure
were attempted on all samples thereafter. Some difficulty was en-
countered in connecting the manometer to the sealed container with-
out leakage, especially when the pressure difference was large. The
inconsistent results obtained from duplicate samples, in a few cases
at least, were due to leakage at the time the manometer readings
were made .
.The gas pressures in the storage containers of the various
sub-lots of seed after designated storage periods are shown in
Table 1. The readings are given for individual samples, since
TABLE I.-Gas pressllre in storage containers after designated storage periods with
cottonseed in which temperatllre, 1II0istHre, and the initial atmosphere of
storage we're controlled.
Storage Negative pressure in sealed seed containers after designated number of
Storage Temp. years storage (Mm. Mercury equivalent)
Atmc80here (FO) % 1 1% 2 2% 3 3Y., 8 10 % 1 1'h 2
7% Moisture in seeds 13% Moisture in seeds
Air 700 6 53 0 80 58 +201 86 74 0 25 30 29 28
0 51 35 0 2 70 0 56 76 22 31 45 23
900 51 0 75 70 56 70 +1 19 10
0 55 65 75 76 80 +2 32 51
Oxygen 700 0 185 3 188 212 282 290 374 380 84 255 305 315
98 126 153 215 280 286 294 420 +4 140 330 295 289
900 173 205 253 282 310 4 154 252 200
165 225 35 285 290 44 0 310
Carbon 700 130 127 170 140 210 300 150 338 380 0 82 117 188
dioxide 157 128 200 206 +14 248 0 0 410 64 111 122 142
900 146 211 38 6 22 2 184 30
210 320 15 68 0 2 +6 10
Nitrogen 700 0 +5 0 0 0 0 +1 0 +6 0 +7 0 2
6 +3 0 0 o +10 +2 8 0 o +15 0 8
900 10 0 2 42 +20 +4 6 0
8 0 15 0 0 0 10 0
lPlus sign preceding figure indicates positive pressure.
averages including the inconsistent data would tend to conceal the
definite trends indicated by the data as a whole. The extent of the
pressure changes was related to atmosphere of storage, time, tem-
perature, and seed moisture. Seed sealed in air developed low but
fairly constant negative pressure, in the range of 50-80 Mm. Hg.
with 7% moisture, and 20-40 Mm. Hg. with 13% moisture. There
was no apparent effect of temperature. In an oxygen atmosphere,
seed lots with 7% and 13% moisture developed high negative
2The term "negative pressure" as used in this paper indicates reduction below normal
atmospheric pressure.
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pressure, increasing with time, temperature, and moisture. In a
carbon dioxide atmosphere, high negative pressure developed in
both 7% and 13% seed lots and increased with length of storage.
The effect of temperature was questionable and moisture content
had no effect. Seed sealed in nitrogen gas showed zero or slight
positive pressure with no apparent change due to time, temperature,
or moisture content.
Although, as shown later, the extent of gas pressure within
the containers had no noticeable effect on seed longevity, the pheno-
menon has some theoretical interest. In experiments with onion seed
sealed in air, Duvel (5) noted that there was a marked decrease
in pressure in the containers after approximately 1 year of storage.
He attributed the decrease in pressure to the absorption of a greater
volume of oxygen than the volume of carbon dioxide given off. Har-
vey and Rygg (6) in studying the respiration of citrus fruits found
that fruits having an initial respiratory ratio of less than unity, in
closed containers began to develop negative pressure at once, but
after the development of nearly anaerobic conditions the pressure
began to rise. Denny (4) studied changes in oxygen, carbon dioxide,
and pressure caused by respiring plant tissue in a closed space.
Under conditions of aerobic respiration, reduction in pressure oc-
curred and their was a gain in carbon dioxide in the plant tissue.
Denny concluded that the reduction in pressure was caused by the
absorption of carbon dioxide-either dissolved in the plant sap or
combined with tissue constituents.
Reduction in pressure with cottonseed sealed in air or oxygen
might be explained by assuming that the unsaturated oil in the seed
took up oxygen without releasing an equal volume of carbon dioxide,
or that the respiratory quotient was less than one. It is obvious,
however, that this would not explain the negative pressure observed
with carbon dioxide. Since the seeds stored in air and in oxygen
produced considerable carbon dioxide, free oxygen, probably was
absorbed in respiratory processes and carbon dioxide evolved. Thus,
it may be that negative pressure in the air and oxygen atmospheres
was caused in the same way as with carbon dioxide storage.
A side experiment was set up to determine whether the reduc-
tion in pressure could have been caused by the nature of the seal
rather than by the cottonseed. Oxygen and carbon dioxide were
sealed in bottles with cottonseed by the same method as had been
used in setting up the storage test, except that each bottle was
attached to a manometer. Similar bottles, but without cottonseed,
were sealed after being filled with the respective gases. The bot-
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Figure 1.- egative gas pressure in bottles sealed with atmospheres of
carbon dioxide and oxygen-with and without cottonseed-after designated
storage periods at 90°F.
tIes were placed in a constant temperature oven at 90°F. The
results are shown in Figure 1. A decrease in pressure occurred
immediately in· the bottles containing cottonseed and the pressure
continued to decrease throughout the period of the experiment.
Pressure change in the oxygen - no-cottonseed bottle was negligible.
There was a slight decrease in pressure in the carbon dioxide - no-
cottonseed bottle, but the decrease was insignificant compared to
that in the bottle containing cottonseed. The results indicate that
the large pressure differences noted in the storage experiment were
due to absorption of the gases by the cottonseed and not to absorp-
tion by the cork or paraffin used in sealing the bottles.
The cottonseed used in obtaining the data for Figure 1 was of
the same lot as that used in the main experiment but was 4% years
old and contained 8.3% moisture when the experiment was set up.
The data, therefore, are not directly comparable to those of the
main experiment.
Oil chemists who have been consulted have not suggested any
known mechanism for the utilization of carbon dioxide by seeds.
While the data indicate the rapid absorption of carbon dioxide by
stored cottonseed, no conjecture as to possible reasons will be
attempted here. For the purposes of this paper, the data are use-
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ful in identifying samples in which there was probability of leakage
through the seal and consequent interchange of gases with the out-
side atmosphere. Existence of a marked variation in"pressure from
that of the outside atmosphere would indicate that, in those con-
tainers at least, no such interchange had taken place.
Weight of Carbon Dioxide in Storage Atmosphere
At each sampling date, the free carbon dioxide in the seed
samples was measured by absorbing in ascarite and weighing.
The methods used followed standard laboratory procedures for
carbon dioxide absorption. Carbon-dioxide-free air was drawn
through the seed slowly for two hours, this period of washing hav-
ing been found satisfactory for the removal of the free carbon
dioxide from the container. The weight of carbon dioxide recovered
from the various samples is given in Table 2.
TABLE 2-Cal°bon dioxide recovered from samples of cottonsee'd after designated periods
of storage ulIder controlled couditiolls of temperatllre, moisture aud initial
storage atmosphere.
Storage Weight of carbon dioxide (milligrams) removed from seed containers
Storage Temp. after storage for indicated number of years.
Atmosphere (FO) 'f~ 1 Ph 2 2,% 3 3% 8 10 % 1 1% 2
7% Moisture in seeds 13% Moisture in seeds
Air 700 10 60 9 45 41 16 43 47 44 120 119 112 11914 30 36 4 7 49 13 45 43 112 111 114 129
900 38 21 38 97 57 64 6 130 143
32 55 67 70 58 58 10 135 98
Oxygen 700 30 67 81 75 93 116 96 40 197 180 264 285 21448 58 74 94 94 120 101 108 35 143 284 282 418
900 85 104 94 155 130 70 127 328 35373 107 101 101 136 84 37 393 307
Carbon 700 518 519 480 488 387 308 295 263 204 62 572 568 469
dioxide 489 523 429 370 304 337 350 150 159 583 560 380 424
900 510 410 442 94 249 109 286 549 410
406 319 270 285 125 74 76 511 334
Nitrogen 700 11 13 14 20 21 22 17 27 32 39 45 46 55
13 13 14 16 15 20 20 24 35 32 38 55 140
900 21 10 29 52 31 30 29 52 79
29 23 23 27 32 27 28 50 72
As in the data on gas pressure, there are many apparent in-
consistencies in the weight of carbon dioxide recovered from dupli-
cate samples of the same seed sub-lots. It is significant that in
most instances, the samples that were "out of line" as to gas pres-
sure were the same samples that were "out of line" in weight of
carbon dioxide. Where lack of negative pressure indicated a possible
leak in the seal, in most cases, a corresponding low carbon dioxide
content indicated loss of carbon dioxide from the container.
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The total volume of gas surrounding the seed in each storage
container was approximately 355 cc. This volume of dry air at
normal pressure would contain about 97 mg. of oxygen and 0.2 mg.
of carbon dioxide. The same volumes of oxygen and carbon dioxide
wouldweigh 497 and 702 mg., respectively.
The trend of changes in free carbon dioxide content and in
pressure in containers of seed stored in various gases is shown in
successive time intervals in Figure 2. This figure was constructed
from the data of Tables 1 and 2 for seed with 7% moisture and
stored at 70°F. and 90°F. Data were not included from samples
where "out of line" pressure indicated a probable leak in the con-
tainer seal during the storage period.
It is apparent from the data in Table 2 and Figure 2 that con-
siderably more carbon dioxide was removed from the samples
stored with air than would have been present if carbon dioxide had
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Figure 2.-Trend of changes in the atmosphere over cottonseed sealed in
various gases. The data are from samples with 7% moisture in the seed,
tested at successive intervals after storage at 70°F. and 90°F. A, weight of
free carbon dioxide in container; B, negative pressure in container.
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not been given off by the seed. The quantity of carbon dioxide re-
covered from seed with 7% moisture appeared to be fairly con-
stant with time, and ranged from 36 to 60 mg. In the samples
with 13% moisture, the quantity of carbon dioxide recovered was
fairly constant with time, but was actually greater in amount than
could be accounted for by aerobic respiration. The effect of tem-
perature was questionable.
In an atmosphere of oxygen, carbon dioxide production in-
creased with time, moisture content, and temperature. However,
the progressive increase in amount of carbon dioxide recovered at
successive intervals did not continue at the initial rate beyond
3 years' storage, indicating either reduced production of carbon
dioxide during the last 7 years of storage or absorption of carbon
dioxide equivalent, or nearly so, to that given off by respiration.
In the sub-lots sealed in carbon dioxide the initial weight of
gas introduced into the container was calculated at 702 mgs. Con-
siderably less than that amount was recovered from the samples
examined after 6 months of storage and there was a consistent
decline in the amount recovered as the storage period lengthened.
The rate of decline was not particularly affected by moisture or
temperature. These data indicate that a relatively large quantity
of carbon dioxide was absorbed by the cottonseed and that the
absorption continued during the entire 10-year period of storage.
The absorption of carbon dioxide, as indicated by the marked de-
crease in gas pressure, is thus confirmed by the decreased weight
of carbon dioxide recovered after progressive intervals of storage.
Carbon dioxide was recovered from all samples stored in nitro-
gen although the amount was sm~ller and the rate of evolution
slower than in containers sealed with a supply of free oxygen.
In a pure nitrogen atmosphere, respiration would be possible only
through anaerobic processes. As no attempt was made to purify
the gas used in this experiment, there is strong possibility that a
fractional percentage of oxygen was contained in the nitrogen gas.
The amount of carbon dioxide recovered, however, was higher than
could reasonably be accounted for unless anaerobic respiration did
take place.
Chemical analyses were made on samples after 21;2, 31;2, and
10 years' storage. Data on the percentage of oil, percentage of
ammonia, and refractive index of oil show no consistent differences
between samples due to storage conditions or to length of storage.
The percentage of free fatty acids in the oil (Table 3) was closely
associated with moisture content of the seeds and with storage
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TABLE 3-Pree fatty acids in oil in col/oilseed after designated periods of stomge
1f.nder controlled codditions of moisture content, tempemtllre, and initial
storage atlltO'sphere.
Storage Percentage of free fatty acids in oil
Storage Temp. after designated storage period (Years)
Atmosphere (F') 2%' n"~l 10'
7% Moisture in seeds
Air 70° .74 .19 1.24
90° .38 .38
Oxygen 70° .27 .23 1.25
90° .34 .34
Carbon dioxide 70° .22 .18 1.07
90° .36 .34
Nitrogen 70° .26 .28 1.67
90° .47 .43
13% Moisture in seeds3
Air 70° 1.80
90°
Oxygen 70° 2.16
90°
Carbon dioxide 70° 4.31 3.03
90° 6.15 7.55
Nitrogen 70° 3.02 2.96
90° 5.09 6.90
lAnlyses made at Fayetteville. Ark., under direction of W. H. Tharp.
2Analyses made at Southern Regional Research Laboratory, New Orleans, La., under
direction of T. H. Hopper.
3All seeds non-viable.
temperature. None of the analysis data throw any light on the
reasons for the observed variations in carbon dioxide content and
pressure of the storage atmosphere.
Seed Germination
The temperatures of 70°F. and 90°F. at which the seed was
stored were maintained by thermostatic controls. Interruption in
electric service and minor equipment failures during the lO-year
period of storage caused variations in temperature on several occa-
sions, but these failures were of short duration and probably of no
importance to the results of the experiment. Each sub-sample was
checked for moisture content at the time of opening. There was
no trend of increasing or decreasing moisture in any of the samples
during the storage period, the variation in moisture content at no
time exceeding that expected from sampling error.
Seed germination was determined by the standard method for
the laboratory germination of cottonseed as recommended by the
Association of Seed Analysts of North America and described by
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TABLE 4--Ger11lination percentage of cottonseed after designated periods of storage
under colltrolled conditiolls of temperature, moisture, and initial storage
atmosphere.
Storage Percentage germination of seed after storage for indicated number
Storage Temp. of years ..
Atmosphere (FO) ¥.o 1 Ph 2 2],A~ 3 3% 8 10 ¥.o 1 1% 2
7% Moisture in seeds 13% Moisture in seeds
Air 70° 100 95 97 99 98 98 97 98 97 96 46 1 0
99 97 99 99 95 97 98 96 98 98 50 2 0
90° 96 98 96 97 97 97 94 0 091 94 98 97 98 99 97 0 0
Oxygen 70° 91 96 96 98 93 96 98 97 94 95 61 14 0
97 97 96 99 95 96 95 97 96 95 60 11 0
90° 97 96 98 95 93 94 95 1 0
97 96 97 97 93 96 96 0 0
Carbon 70° 95 95 98 97 94 98 95 94 99 95 52 0 0
dioxide 96 96 96 98 96 98 95 98 99 95 66 2 0
90° 95 98 98 98 98 99 96 0 0
98 97 97 98 96 100 98 1 0
Nitrogen 70° 88 97 95 97 95 98 99 96 98 95 63 3 0
92 99 96 97 93 97 97 95 98 97 65 4 0
90° 97 94 98 96 97 99 94 0 0
93 97 98 96 98 95 98 10 0
Toole and Drummond (13). The results of the germination tests
are given in Table 4.
Seeds containing 7% moisture and stored at a temperature of
70°F. retained their viability without evidence of impairment for 10
years. No deterioration was evident in 3% years in seed containing
7% moisture and stored at 90°F. Lack of samples prevented con-
tinuation of the sub-lots at 90°F. for a longer period. Seeds con-
taining 13% moisture and stored at 70°F. retained their viability
for 6 months, were badly deteriorated in 1 year, and had only a few
viable seed after 11/2 years' storage. Seeds containing 13% mois-
ture and stored at 90°F. had only an occasional viable seed after
6 months' storage.
Within the limits of this experiment, the initial atmosphere of
storage, whether air, oxygen, carbon dioxide, or nitrogen, apparently
had no effect on the longevity of the stored seed.
DISCUSSION
The decrease in gas pressure in bottles containing cottonseed
sealed in air, oxygen, or carbon dioxide is most logically explained
by assuming that carbon dioxide was absorbed by the seed. In the
case of samples in air or oxygen, the excess carbon dioxide could
be the product of respiration; in the samples in carbon dioxide, the
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excess was provided by the initial storage atmosphere. If this
assumption is correct, it is obvious that the amount of carbon
dioxide recovered from seed stored in a closed container may rep-
resent only that part of the carbon dioxide given off by respiratory
processes and not reabsorbed by the seed. Thus, a true measure
of the rate of respiration could not be obtained by examination of
the enclosed atmosphere at infrequent intervals. Bailey (2) pre-
sented data on the respiration of stored grains in which the carbon
dioxide recovered from samples aspirated at daily intervals was
approximately double the amount recovered from similar samples
aspirated at 4-day intervals. He attributed the difference to reduc-
tion in respiratory rate due to accumulated carbon dioxide in the
storage atmosphere. The absorption of excess carbon dioxide by
the stored seed might have been an important contributing factor
in the results of Bailey's experiments.
The data on weight of carbon dioxide (Table 2) indicate that
the amount absorbed by cottonseed is associated with the amount
present in the storage atmosphere. It appears probable that absorp-
tion would continue until some point of equilibrium is reached
between the amount present in the atmosphere and in the seed.
It seems that the important point in this experiment is the fact
that carbon dioxide was evolved either with free oxygen present
or in an inert gas such as nitrogen. After a relatively short period
ofstorage, through changes brought about by respiratory processes,
all samples were existing in atmospheres containing considerable
carbon dioxide. Thus, in-so-far as atmosphere of storage was con-
cerned, in a relatively short time the conditions of storage in all
sampleswere not essentially different in respect to available oxygen
regardless of the initial gas in which they were sealed. It is con-
ceivablethat the utilization of the free oxygen in the oxygen-sealed
bottles (approximately V2 gram) may have caused minute changes
in the 100 gram seed sample, but within the limits of this experi-
ment there is no evidence of deterioration attributable to the gas
inwhich the seed was stored. The facts do not warrant the conclu-
sionthat deterioration would not have occurred if a continuous sup-
ply of free oxygen had been available.
The present experiments indi~ate that free oxygen is not es-
sential to the continuous life processes in stored cottonseed. Res-
piration apparently continues by anaerobic processes in the absence
of free oxygen as has been shown by the evolution of carbon dioxide
by seed stored in an atmosphere of nitrogen.
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Available evidence from this and previous experiments indi-
cates that seed longevity is dependent upon two important factors:
Moisture and Temperature. Without special control of temperature,
dryness is essential to the longevity of stored seed. The safe stor-
age of small lots of cottonseed for long periods requires no special
techniques or storage facilities. The following simple procedures
will fulfill all essential requirements for safe storage:
1. Dry the cottonseed to reduce moisture content to about 7%.
Cottonseed have been dried to below 4% moisture content
without permanent impairment of viability, but extreme
desiccation may induce secondary dormancy (7). Dry-
ing should be done at relatively low temperature-under
140°F. for seed containing more than 8% initial moisture.
2. Seal seed in air-tight containers to prevent reabsorption of
moisture.
3. Store seed in a cool place. Refrigeration at a temperature
near 33°F. is a practical and effective means for safe stor-
age of small lots of cottonseed (11). Refrigeration, how-
ever, is not essential if the seeds are dry.
SUMMARY
Samples of cottonseed, at two levels of moisture content (7%
and 1370), were sealed in containers with different initial atmos-
pheres; namely; air, oxygen, carbon dioxide, and nitrogen. Part
of each sublot was placed in storage at 90°F. and another part at
70°F. Samples were examined after storage for 6 months and
thereafter at intervals for 10 years.
There was an immediate and progressive decrease in gas pres-
sure in containers with initial atmospheres of air, oxygen, and car-
bon dioxide. It is assumed that a reduction in pressure in these
samples resulted when carbon dioxide was absorbed by the seed.
Containers with atmospheres of nitrogen gas showed little change
from normal atmospheric pressure.
Carbon dioxide in varying amounts was recovered from the
containers after intervals of storage, indicating rapid production
of carbon dioxide by the seeds in an oxygen atmosphere, moderate
production in air, and low production in nitrogen gas. In all
samples sealed in carbon dioxide, the amount of carbon dioxide
recovered after storage was considerably less than the initial weight
of gas introduced into the containers, indicating the absorption of
carbon dioxide by the seed.
Seeds containing 7% moisture and stored at a temperature of
70°F. retained their viability without evidence of impairment for
10years. There was some increase in the free fatty acids in the
oilduring this period of storage. Within the limits of this experi-
ment, the initial atmosphere of storage had no effect on the
longevity of the stored seed. Free oxygen was not essential to the
continuous life processes in the stored cottonseed.
Cottonseed may be safely stored in sealed containers for more
than 10 years by controlling the two important factors-Moisture
andTemperature of storage.
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